Growth hormone increases vascular cell adhesion molecule 1 expression: in vivo and in vitro evidence.
We investigated the impact of GH administration on endothelial adhesion molecules, vascular cell adhesion molecule-1 (VCAM-1) and E-selectin, in vivo and in vitro. Soluble VCAM-1, E-selectin, and C-reactive protein concentrations were measured before and after treatment in 25 healthy subjects and 25 adult GH-deficient (GHD) patients randomized to GH treatment or placebo. Furthermore, we studied the direct effect of GH and IGF-I and serum from GH-treated subjects on basal and TNF alpha-stimulated expression of VCAM-1 and E-selectin on cultured human umbilical vein endothelial cells. Baseline levels of VCAM-1, but not E-selectin, were significantly lower in GHD patients than in healthy subjects (362 +/- 15 microg/liter vs. 516 +/- 21 microg/liter, P < 0.001) and increased in GHD patients during GH treatment, compared with placebo [net difference between groups 151.8 microg/liter (95% confidence interval: 95.0-208.7 microg/liter); P < 0.0001]. In human umbilical vein endothelial cells, there was no direct stimulatory effect of either GH or IGF-I on the expression of VCAM-1 and E-selectin, but serum from GH-treated healthy subjects significantly increased the expression of VCAM-1 (P < 0.01). Our findings are compatible with the notion that GH may stimulate the expression of VCAM-1 indirectly through modulation of circulating factors. VCAM-1-mediated leukocyte extravasation is implicated in several illnesses including atherosclerosis and multiple-organ failure in sepsis, and we hypothesize that enhanced expression of VCAM-1 may contribute to the detrimental effects of GH in critically ill patients.